In this article, a method is offered by which to recognize, identify, verify and/or confirm that student "cheating" has occurred on multiple-choice formatted examinations. The approach rests upon the probability of more than one student incorrectly answering identical questions. The technique or "device" can be used either to screen or to confirm and it is seen to be easily applied in situations involving several students and for any number of exam questions and tests.
can it be claimed that collaboration between students occurred or that the two students did not arrive at their exam answers independently?
The Details
This part of the article will be presented in a format which allows interested readers to easily follow the steps in applying the methodology to their own unique experiences and classroom situations.
The technique focuses on the likelihood of students answering incorrectly the same multiple-choice questions. Therefore, the first step is to calculate the probabilities of incorrectly answering specific exam questions. In this example, two particular students were under suspicion, since their Scantron forms indicated not only the same grades on tests but also the same questions with incorrect responses. Column 1 in Table 1 below indicates that on the first examination, for example, both students missed questions numbered 2, 5, 6, 10 and 17. The Item Analysis form (not shown) reported that the frequencies of incorrect responses to these specific questions were 106, 181, 141, 121 and 79 respectively for the two class sections combined (see column 2 in Table 1 ). There were a total of 236 Scantron forms graded, so the proportions of all student papers that missed these questions were 106/236, 181/236 and so on. Therefore, the probabilities of incorrectly answering these five specific questions were approximately .45, .77 and so on (see column 3 in Table 1 ). Thus, column 3 indicates the proportion of all 236 student responses that were incorrect for the specified questions or the probability that a single randomly chosen student would miss each specified question. The next step is to calculate the likelihood that two randomly chosen students, X and Y, would both miss each (same) specified question. This probability is the square of the probability of a single student missing each question. Hence, column 4 in Table 1 indicates the probabilities that two students would both answer incorrectly the specified questions if they worked independently. There is roughly a 20% chance that any two randomly selected students would incorrectly answer question number 2, roughly a 59% chance of question 5 and so on.
Finally for Examination 1: the overall probability that any two students would both miss questions 2, 5, 6, 10 and 17 is the product of the individual probabilities of any two students independently missing all five questions, or about (.202) (.588) (.357) (.263) (.112) = .001 = .1%. If all 14 significant digits of probability are reported, the more exact likelihood calculation is .00124770524027. Note the extremely small magnitude of this statistic. It indicates that two randomly chosen students, if working independently, would have only about a .1% likelihood of missing the same five specified questions from Exam 1.
Calculations of probabilities for Exams 2, 3 and 4 follow the same reasoning and procedure. For Exam 2, the likelihood of any two random students missing all nine same specified questions is .0000000062450225501. For Exam 3, the probability is .000130301107292 for all five same specified questions and, for Exam 4, the chance is .0000137480644603 that they would independently miss all seven same specified questions.
Consequently, the relatively exact probability that any two students would miss all 26 same questions (over the four exams) is .0000000000000000000380540748206. This calculation is arrived at either by multiplying the respective overall probabilities over the four separate exams or by multiplying the individual probabilities from column 4 over all 26 specified questions.
Let us again interpret this result and place it in context of our goal. The above computation (which is taken to 31 digits to the right of the decimal) indicates the probability or likelihood that two randomly chosen students would independently answer incorrectly all 26 same specified questions (out of 100 total questions over four separate exams). The smaller this probability, the less likely and the more implausible it is that the two students under suspicion worked independently. That is, the smaller this probability, the greater the likelihood that they collaborated/colluded/worked jointly/shared/copied answers or "cheated" on the four tests. To express this as its complement and perhaps more dramatically, our level of confidence in concluding that they did indeed "cheat" is (1 -.0000000000000000000380540748206) = .9999999999999999999619459251794. Thus, the likelihood of "cheating" in this (actual) case is nearly an absolute/complete/total certainty. Note that the probabilities of "cheating" have also been determined independently for each separate test. For example; the probability of two students independently missing the same five questions on Exam 1 was .00124770524027. Hence, the confidence level in concluding that the two students "cheated" on Exam 1 is (1 -.00124770524027) = .99875229475973 or about 99.9%. The likelihoods that the two students independently missed the same questions on each of the other three exams are even smaller and the levels of confidence in concluding that they "cheated" on those exams is, therefore, even greater.
Further Comments
Below are several additional comments regarding both the technique presented and the conclusion.

This article has demonstrated calculations where just two students were involved in "cheating" over four exams. The methodology can be easily modified to adjust for cases where more than two students are under suspicion. For example; if three students were involved, then the probability of three students missing the same exam question is the probability of a single random student missing the specified question to the third power. Thus, the current column 4 entries in the table would be replaced by the cube of column 3 entries. Further, if say two exams were administered instead of four then, in the final step, the overall sub-probabilities of just the two exams would be multiplied (instead of for the four exams demonstrated in the example). Of course, the greater the number of students involved and/or the more questions that are collectively missed, the smaller the probability that the students worked independently and, therefore, the greater the confidence level in concluding that "cheating" had occurred. 
The technique demonstrated may be used either as a general screening device or as a device to confirm. But, after the suspects are screened and identified and as a further step, Scantron forms then can be examined to reveal whether the particular choices of incorrect answer options were also identical. Thus, the instructor would examine the Scantron forms first for identical grades, then for identical missed questions and, finally, for identical choices of incorrect answer options. However, although this final step would further seal the fate (typically capital punishment) of the suspects in this example, it would be of very marginal mathematical or practical benefit to improve upon an already existing confidence level (in this actual case) of .9999999999999999999619459251794.  Related to this last point is the issue of how confident an instructor needs to be in order to confront and accuse the suspected students. There is no definitive answer to this question. In social science research which utilizes inferential statistics, usually a confidence level of at least 90% is employed. Therefore, as a rule of thumb, the user could employ this as a threshold for minimal confidence. 
The sensitivity of the technique or "device" depends, in part, upon the probability of the individual exam questions. For example; say an instructor wishes to employ the "device" yet obtain or screen for a minimal confidence level of 90%. To rephrase this; say that an instructor would not act unless or until s/he has a 90% confidence level. Also say that there is evidence of copying from just Exam 1 in the example. Then, the desired confidence level could be obtained from the first three questions alone, since (.202) (.588) (.357) is roughly .042, which yields a confidence level of (1 -.042) = .958. (Using just the first two specified exam questions would provide a confidence level of "only" .881.) Similarly, the desired minimal 90% level could be obtained on Exam 2 by examining the first specified question alone, on Exam 3 by examining just the first two questions, and on Exam 4 by examining the first question alone. The high sensitivity of the method/technique/tool/device therefore allows it to be employed on each separate exam in order to identify "cheating."  As stated above, the sensitivity of this "device" depends partly upon the probability of students missing the individual exam questions. To be more specific; the "device" is more sensitive with questions that are easier to answer correctly than with questions that are difficult. To illustrate: on Exam 1, there was a 77% chance that a single random student would incorrectly answer question #5 and a 33% chance of missing question #17. And, the likelihood that two random students, if working independently, would jointly miss question #5 is 59% versus only 11% for question #17. Therefore, the confidence level in concluding that they collaborated on the more difficult question #5 is (1 -.588211002585) = .411788997415 or about 41% and on the easier question #17 is (1 -.112054725654) = .887945274346 or about 89%. Hence, it is more likely that two students working independently would miss a difficult question than an easier question. If they both miss an easy question, the chance of having worked independently (that is, of not "cheating") is smaller. Hence, the "device" attains relatively greater power with easier test questions.
